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R645-301-728 Probab le  Hydro log ic  Consequences

Determinat ion

This docunent has been prepared in accordance with
requi rements of  the State of  Utah R645 Coal  Min ing Rules.  The
fo rma t  fo l l ows  the  regu la t i ons  R645-301- -71 -8 .  100  th rough  R545-301-
728 .400 .

R6{5 -301 -728 .100  De te rn ina t i on

Mine dewater ing is  the pr imary mechanism by which the ground
wate r  sys tem cou ld  be  impac ted .  As  s ta ted  i n  Sec t i on  7 .24 .L t  r r i t

is  be l ieved that  the water  emi t t ing f rom seeps and spr ings in  State
Leases  ML-2L568  and  ML-21569 ,  as  we l l  as  i n  t he  su r round ing  a reas ,
or ig inate f rom perched aqui fers  wi th  no d i rect  communicat ion wi th
the regional  B l ickhawk -  Star  Point  aqui fer .  Moni tor ing of  in-mine
and sur face wel ls  ind icate the potent iometr ic  sur face of  the
regional  B lackhawk-Star  Point  aqui fer  l ies approx imate ly  50 to  60
feet  be low the top of  the Star  Point  Sandstone.  Conseque. l ty ,
mining of the Hiawatha at the base of the Blackhawk Formation,
over ly ing the Star  Point  Sandstone,  presents no threat  o f
in ter -epi ing ground water  in  the regional  B lackhawk-Starpoint
aqui fer .  Thus,  dewater ing resul t ing f rom min ing the Hiawatha Coal
of  the Blackhawk Format ion has l i t t le  potent ia l  for  impact .  No
water  in f low is  occurr ing in  the Crandal l  Canyon Mine,  consequent ly
water  is  be ing purnped in to the mine.  The vast  major i ty  o f  th is
water  is  used in- the min ing operat ion,  wi th  the remainder  s tored in
an underground sump for  use underground.  Discharge for  the mine
has occurred only  3 t imes in  the last  5  years

As  d i scussed  i n  Sec t i on  7  .24 ,2 ,  t he  pe rm i t  a rea  i s  d ra ined  by
ephemeral ,  in tern i t tent ,  and perennia l  watersheds.  These
watersheds are s teep (wi th  average s lopes of ten exceeding 50
percent)  and wel l  vegetated (wi th  percent  covers a lso of ten
exceed ing  5O pe rcen t ) .  The  p r imary  po ten t i a l  f o r  impac t  t o  su r faee
water  is  in  the form of  increased sedimentat ion f rom the
opera t i ons .  The re  i s  a l so  po ten t i a l  f o r  dec reased  su r face  f l ows
due to pumping from Crandall Creek.

Impacts to  the sur face water  qual i ty  and quant i ty  are
min imized through the insta l la t ion and maintenance of  sur face
runoff and sedim-ent control structures, and a commitment (Section
7 .24 .2 t  p .  7 -46 )  t o  no t  punp  f rom Cranda l l  C reek  a t  a  ra te  tha t
wi I l  cause the in-s t ream f low to decrease below the min imum
requi red rate.

In  addi t ion,  ground water  and sur face water  quant i ty  and
qual i ty  are moni tored on a year- round basis  to  determine seasonal
f low condi t ions for  the ent i re  permi t  and adjacent  areas,  ds
desc r ibed  under  Sec t i on  7 .3L .2  o f  t he  p lan .  Fu r the r ,  hand l i ng
plans have been implemented for  ear th,  re fuse and ac id- tox ic
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forn ing mater ia ls ,  which wi l l  prevent  or  contro l  d ischarge of
po l l u tan ts  to  the  hyd ro log i c  sys tem (Sec t i on  7 .31 .1 " ) .  Th i s  w i l l  be
accompl ished us ing the best  technology current ly  avai lab le.

Based on the above,  there is  some potent ia l  for  the operat ion
to have an impact on the ground water and surface water resources
of the areal however, the irnpacts are expected to be minimal due to
natura l  geologic  and hydro logic  condi t ions,  and the i rnp lementat ion
of control and protection systems as described above and further
deta i ted in  Chapter  7 of  th is  permi t .  Therefore,  the I 'Probable

Hydro logic  Consequencesrr  o f  th is  operat ion are expected to  be
min i rna l ,  i f  not  negJ- ig ib le .

R6 {5 -301 -728 .200  Bas i s  f o r  De te rm ina t i on

The PHC Determinat ion for  th is  operat ion is  based on basel ine
hydro logic ,  geologic ,  and other  in format ion gathered speci f ica l ly
for  th is  s i te  ind the surrounding area by the permi t tee.
Addi t ional ,  reg ional  in format ion has been prov ided through var ious
publ ished repor ts  as noted in  the p lan.

Specif ic Airound water inf orrnation is provided in Section
7.24.1 of  ChapCer 7 .  Sur face water  data is  presented in  Sect ion
7 .24 .2 .  eeo lbg i c  and  c l ima to log i ca l  i n fo rma t ion  i s  p rov ided  i n
Sec t i ons  7 .24 .3  and  7 .24 .4 ,  r espec t i ve l y .

R6 {5 -301 -728 .300  F ind inqs

7 .28 .3LO Chap te r  7 ,  Sec t i ons  7 .24 .L  and  7 .24 .2 ,  i nd i ca te  t he
potential for adverse impacts to the hydrologic balance to be
ln in imal .  The basis  for  iuch detern inat ions is  through extensive
studies,  moni tor ing,  past  h is tory ,  and per formance of  the on-going
operat ion,  and var j -ous protect ion p lans for  operat ions and
rec lamat ion.  The above in format ion is  deta i led in  Chapter  7 of  the
permit and is not repeated here

7 .28 .320  As  d i scussed  i n  Sec t i on  5 .28 .30 ,  was te  rock  i s  no t
produced dur ing n in ing operat ions.  When inc identa l  quant i t ies of
rock are encountered,  the rock is  le f t  in  the mine and wi l l  not  be
removed at  any t ime in  the fu ture;  thus,  Do negat ive ef fects  are
expected f rom the ac id- forming potent ia l  o f  s t ra ta which over l ie
and under l ie  the Hiawatha seam. However ,  to  fur ther  characterLze
the ac id- forming potent ia l  o f  s t ra ta i rnrnediate ly  above and below
the  H iawa tha  seam,  the  app l i can t  w i l l  co l l ec t  add i t i ona l  roo f -  and
f loor- rock samples f rom 

- three 
equal ly  spaced locat ions wi th in  the

current  mine work ings ( inc lud ing the State Lease and Right-of -Way
areas ) .  Ana ly t i ca l - resu l t s  f rom these  th ree  se ts  o f  samp les  w i l l
be used to evaluate the need for  addi t ional  sampl ing to  adequate ly
character ize the ac id- forming potent ia l  o f  the s t rata.

7 .28 .390  The  fo l l ow ing  a re  expec ted  impac ts  f rom the  coa l
rn in ing and rec lamat ion operat ion:
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7 .28 .33 ' -  Sed imen t  y ie ld  w i l l  na tu ra l l y  i nc rease  f rom a reas
dis turbed for  the operat ion.  A runof f  curve number of  69 has been
determined for  the undis turbed ares,  75 for  rec la imed areas wi t f r in
the d is turbed area,  and a number of  90 is  used for  runof f  f rom
d is tu rbed  a reas  ( roads  and  pads ) .  The  ma jo r i t y  o f  t he  d i s tu rbed
area runof f  is  d i rected to  €he sediment  pond and is  descr ibed in
Chap te r  7 ,  Sec t i on  7 .42 .22 .  Requ i red  sed imen t  s to rage  fo r  t he  pond
has  been  de te rm ined  to  be  0 .30  ac re  fee t ,  i - nc lud ing  O .27  ac re  fee t
f rom dis turbed areas and 0.3 acre feet  f rom undis turbed and
rec la imed areas over  a 3 year  per iod.  Storm runof f  was determined
to be O.5B acre feet .  The pond is  des igned wi th  a to ta l  s torage
volume of  0 .98 acre feet ,  whlch a l lows for  complete conta inment  of
sedirnent.

There are 7 smal l  areas which do not  dra in to  the sediment
pondr  ds shown on Plates 7-5 and Figure 7-1-8a,  and descr ibed in
Chap te r  7 ,  Sec t i on  7 .42 .21 , .  Sed imen t  y ie ld  f rom these  a reas  i s
min in ized through the use of  sediment  t raps,  s t raw bale d ikes,  s i l t
f ences ,  and  vege ta t i on  as  desc r ibed  i n  Sec t i on  7 .42 .2L .

Sediment  y ie ld  is  therefore min imized f rom the d is turbed areas
through the instal lat ion and maintenance of the above described
contro ls .

7 .28 .332  Wate r  qua l i t y  pa ramete rs ,  i nc lud ing  ac id i t y ,  t o ta l
suspended soLids and to ta l  d issolved so l ids,  are not  expected to  be
impac ted  by  the  m in ing  o r  rec lamat ion  ope ra t i ons .  Th i s
deterrn inat ion is  based on in format ion prov ided in  Chapter  7 |
Sec t j - ons  7 .24 .L  and  7 .24 .2 ,  and  by  resu l t s  o f  t he  on -go ing  waLe r
mon i t , o r i ng  p rog ram de ta i l ed  i n  Sec t i on  7 .3L .2 .

I t  is  unt ike ly  that  ground water  qual i ty  or  quant i ty  wi l l  be
a f fec ted  by  the  underg round  m in ing  ope ra t i on  (Sec t i on  7 .24 .L ) .
There is some potential for irnpacts to the surface waterl however,
once again,  these are expected to  be min imal  for  the fo l lowing
reasons :

(1 )

(2 )

(3 )

( 4 )
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Sedinent  contro ls  are in  p lace and mainta ined
to min i rn ize sediment  loading to  dra inages;

AI I  d ischarges f rom the sediment  pond (or  mine)  are
i n  acco rdance  w i t h  r equ i remen ts  o f  a  U .P .D .E ' s .
Pe rm i t ;

His tor ica l  data f rom th is  s i te  (which is
summarized in the AnnuaI Report) shows no
indicat ion of  mine re la ted impacts on the
hydro logy of  the areal

The water  moni tor ing program wi l }  cont inue to
be fo l lowed as descf ibed in  Chapter  7,  Sect ion
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7 .31 - .2 .  Resu l t s  w i l l  con t i nue  to  be  ana lyzed
(and any problem areas noted wi l l  be corrected
to prevent  fur ther  inpacts  to  the hydro logy.

728 .333  The  po ten t i a l  f o r  f t ood ing  i s  m in im ized  by  the
design and insta l la t ion of  adequate ly  s ized d ivers ions,  sediment
pond and ve loc i ty  contro l  s t ructures as descr ibed in  Chapter  7,
Sec t i on  7 .4O.  A l l  d i ve rs ions  a re  s i zed  fo r  a  25  yea r  24  hou r
storm event .  Di tches,  cu lver ts  and sediment  pond are designed for
a 1-0 year  24 hour  s torm event .  Di tches,  cu lver ts  and sediment
pond are designed for  a  L0 year  24 hour  s torm event .

Although there is no stream alteration, there is some
potential for the Crandall  Creek to impinge upon the sediment pond
enbankment  due to  the i r  c lose prox imi ty .  The toe of  the sediment
pond  has  the re fo re  been  fo r t i f i ed  w i th  an  add i t i ona l  2  fee t  o f  L2 .5
inch D5O r ip- rap for  protect ion.  An analys is  of  the Crandal l  Creek
f low and pond protect ion ind icates i t  is  adequate for  a  return
pe r i od  i n  excess  o f  l -O ,O0O yea rs  (Sec t i on  7 .42 .22 ,  p .7 -L0O)  .  A
s lope stabi l i ty  analys is  has a lso been per formed on the pond
ind i ca t i ng  i t  mee ts  requ i rec l  sa fe ty  fac to rs  (Chap te r  7 ,  Tab le  7 -7 ) .

?2A .334  As  d i scussed  i n  Chap te r  7 ,  Sec t i on  7 .24 .L ,  t he
rnining operation is expected to have l i t t le i-mpact on ground water.
as ment i -oned in  Sect ioh naa5-3oL-728.1-00,  the rn ine is  producing no
water .  Water  is  hav ing to  be pumped in to the mine for  use in
min ing operat ions.  The mine has only  d ischarged water  3 t imes in
the last  5  years.

Moni tor ing of  in-n ine and sur face moni tor ing vre l ls  dr i ] Ied
wi th in  and adj icent  to  the Crandal l  Canyon Mine,  and completed in
the regional  B lackhawk-Starpoint  aqui fer  ind ieate the
potent iometr ic  sur face of  th is  aqui fer  l ies 50 to  60 feet  be low the
top of  the Starpoint  Format ion.  Min ing of  the Hiawatha CoaI  Seam
at the base of  the Blackhawk Format ion,  over ly ing the Star  Point
Format ion,  wi l l  not  in tersect  and dra in any water  f rom the regional
aqui fer .  F ie ld  reconnaissance conducted by Genwal  of f ic ia ls  and
thei r  representat ives reveal  the water  of  the L i t t le  Bear  Spr ing in
TL6S-R7E-Sec9 is  emi t t ing f rom the Spr ing Canyon Member of  the Star
Po in t  Fo rma t ion .  Mee t ings  w i th  the  Cas t l e  Va l l ey  Spec ia l  Se rv i ce
Dist r ic t  o f f ic ia ls  and the i r  representat ives,  as wel l  as the other
water  user  d is t r ic ts  of  the area,  oD LO June L993 revealed that
they a lso bel ieve the L i t t le  Bear  Spr ing emi ts  f rom the Spr ing
Canyon Member of the Star Point Formation. The concern of the
Casl le  Val ley Specia l  Serv ice Dis t r ic t  regard ing d iminut ion and
rn i t igat ion of  the L i t t le  Bear  Spr ing f low that  could resul t  f rom
future min ing were d iscussed.  Given the e levat ions of  the
Starpoint  aqui fer  potent iometr ic  sur face,  and that  o f  the Hiawatha
Coal  Seam, i t  was shown that  the present  mine work ings would not
in ter fere wi th  the Starpoint  aqui fer .  A tour  of  the current  mine
work ings of  the Crandal l  Canyon Mine was g iven by Genwal  CoaI ,
where  i t  was  shown  tha t  no 'm ine  i n f l ow  i s  occu r r i ng .  I n  sho r t ,
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without intercepting any water, not to mention f low in the Spring
Canyon Member of the Star Point Fornation - the source of water of
the L i t t le  Bear  Spr ing -  there is  l i t t le  i f  no chance that  current
mine work ings of  the Crandal l  Canyon Mine could af fect  the L i t t le
Bear  Spr ing.

Sur face water  avai lab i l i ty  could be impacted by excessive
purnping of  water  f rom Crandal l  Creek for  the operat ion.  This  is
not expected to occur since Genwal has connitted to not pump from
Cranda1l  Creek at  a  rate that  wi I I  cause the in-s t ream f low to
decrease below the rn in imurn requi red rate (Chapter  7,  Sect ion
7 .24 .2 ,  p .  7 -46 ) .

There is also some potential for irnpact to springs and seeps
through subsidence.  Spr ings and seeps have been ident i f ied through
in tens i ve  su rveys  (Tab les  7 -L  and  7 -2 ) .  Wa te r  r i gh ts  have  a l so
been  resea rched  and  a re  p rov ided  i n  Chap te r ' 7 ,  Tab les  7 -3  and  7 -6 .
Genwal  is  current ly  moni tor ing the water  f low rates and qual i ty  o f
the water  r ights  wi t f r in  and aajacent  to  the current  mine permi t
a rea .

An a l ternat ive water  source p lan has been developed in  the
event  any water  r ights  or  spr ings/seeps are adversely  af fected by
the n in{ng operat ion or  recfarnat ion act iv i t ies.  This  p lan is
deta i led i -n  Chapter  7 ,  Sect ion 7 .27.

7 .28 .335  Add i t i ona l  i n fo rma t ion  w i I I  be  p rov ided  i f  deemed
necessary by the Div is ion.

R6 {5 -301 -728 .340  N /A

This is an underground operation.

R6r t5 -301 -728-400  Upda tec l  PHC

This document is provided as an up-dated PHC for the pernit
renewa l  i n  acco rdance  w i th  the  S ta te  o f  U tah  R645-Coa t  M in inq
Ru les .
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